Stress-induced increases in hypothalamic IL-1: a systematic analysis of multiple stressor paradigms.
Exposure to stressors such as footshock, tailshock, and immobilization have been shown to induce hypothalamic IL-1 production, while other stressors such as restraint, maternal separation, social isolation, and predator exposure have no effect on hypothalamic IL-1 levels. This disparity of findings has led to considerable controversy regarding the ability of stressors to induce hypothalamic IL-1 expression. Thus, the goal of the following experiments was to examine hypothalamic IL-1 responses in adult male Sprague-Dawley rats following exposure to a diverse set of stressors. Our data indicate that exposure to 2h of restraint in a Plexiglas tube, glucoprivic challenge induced by administration of 2-deoxyglucose (2-DG), or insulin-induced hypoglycemia all fail to alter hypothalamic IL-1 levels despite robust activation of the pituitary-adrenal response. However, when restraint was administered on an orbital shaker or in combination with insulin-induced hypoglycemia, robust increases in hypothalamic IL-1 were observed. No effects of glucoprivic (2-DG) challenge were observed when combined with restraint, indicating some specificity in the hypothalamic IL-1 response to stress. We also provide a preliminary validation of the ELISA detection method for IL-1, showing that (a) Western blot analyses confirmed strong immunopositive banding at the apparent molecular weight of both mature IL-1beta and the IL-1beta prohormone, and (b) footshock led to a two-fold increase in mRNA for IL-1 in the hypothalamus as detected by RT-PCR. These data provide novel insight into the characteristics of a stressor that may be necessary for the observation of stress-induced increases in hypothalamic IL-1.